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Abstract
Using a case study of the Búrfell wind farm project, a large wind farm proposed in the Central Highlands 
of Iceland, the authors attempt to provide new insights into the factors shaping subjective landscape perceptions 
and attitudes to renewable energy developments, and into alternative methods that may be used for their 
assessment. The research was based on an on-site visit and actual experience of the place, investigated using 
a combination of mental mapping, the technique of the semantic differential and a questionnaire survey. 
The results show that participants visiting a landscape and using all sensory organs in combination with 
mental mapping, can reveal more important information than using only ‘laboratory’ methods with static 
photographs. The results suggest that the perception of landscape is highly subjective. Those perceiving the 
landscape as more open, homogenous, industrial, unfamiliar and resilient also consider it more compatible 
with wind turbines. The perception of the landscape’s compatibility with wind turbines proved to be a 
dominant factor shaping attitudes towards the project. The acceptance of wind turbines is not, however, 
inconsistent with the perception of landscape as beautiful, wild and unique. Participants from more densely 
populated countries and countries with a developed wind energy industry were more tolerant of wind turbines 
in the Icelandic landscape.
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1. Introduction
The natural resources of Iceland include an abundance 
of geothermal, hydropower and wind energy, of which only 
a part is currently being utilised. The cost of converting 
these resources to electricity is relatively low, making them 
attractive and highly marketable for industrial development 
(Gunnarsson and Gunnarsson, 2002; Ragnarsson et al., 2015). 
Most of the high-temperature geothermal areas, powerful 
river systems and unusually high wind potential sites are 
located in the Central Highlands – a vast and unpopulated 
area that has become very popular among tourists due to 
its wild and barren landscape, with spectacular volcanoes 
and glaciers (Ólafsdóttir and Runnström, 2011). Plans for 
the further exploitation of the natural resources have been 
recently introduced, and include projects for large wind farms. 
These would be an entirely new element in the Icelandic 
landscape, potentially raising conflicts among different 
stakeholders, and creating new challenges for planners, 
policy makers and researchers (S��órsdóttir, 2011; 2012).
It has been suggested that the visual impact of wind 
turbines on the landscape is the most significant factor 
influencing local opposition (e.g. Wolsink, 2007; van Veelen 
and Haggett, 2016). Previous studies have attempted to 
quantify landscape impacts by assessing the landscape’s 
physical characteristics, or by surveying visual preferences 
using static photographs, visualisations and similar 
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simulations (e.g. Sibille et al., 2009; Běťáková et al., 2015; 
Molnárová et al., 2012; Maehr et al., 2015). There is, however, 
also a growing body of evidence showing that the actual 
ex-post perception of landscapes with wind turbines might 
not be as negative as one might conclude from research 
employing surrogates (e.g. photographs) of landscape. A 
survey amongst tourists in the Czech Republic (Frantál and 
Kunc, 2011) shows only one quarter of visitors reporting a 
negative effect of wind turbines on the landscape. Similarly, 
de Sousa and Kastenholz (2015) did not find any particular 
influence of wind farms on rural tourism in Portugal. While 
tourists’ perceptions of energy landscapes might differ from 
that of local residents, it might also suggest that the imagery 
of wind turbines itself is not the key negative impact, but 
more of a proxy through which dissatisfaction with the 
distribution of benefits and damages of a wind project is 
expressed (Baxter et al., 2013).
Furthermore, the studies also show a gap between 
‘laboratory’ methods using surrogates of landscapes 
(photographs, visualisations) and those employing actual 
landscape experiences (places in situ). It has been shown that 
perceptions of the landscape are the result of the interaction 
of all senses (Jallouli and Moreau, 2009; Pedersen and 
Larsman, 2008), as well as a product of cognitive processes, 
where the physical setting is assessed through individuals’ 
cultural and personal backgrounds (Bidwell, 2013). The 
visual impact of wind turbines on acceptance is thus not 
linked just to the context of the physical landscape, but also 
to psychometric and socio-economic parameters which shape 
the way in which landscape is perceived and experienced 
(Kontogianni, 2014).
The landscape is therefore a subjective experience, and 
there is a certain difficulty in evaluating the appreciation 
of landscape, and in finding its main characteristics 
(Tress and Tress, 2001). Different methods are used for 
evaluating scenic value, the primary dichotomy being 
between expert-led and participatory methods (Cetkovský 
and Nováková, 2009). Another difference is that between 
methods using various rating scales or rankings of visual 
stimuli for the assessment of landscape perceptions and 
preferences, and methods using verbal descriptions or 
image expressions.
The aim of this paper is to provide new insights into the 
factors shaping landscape perceptions and attitudes towards 
renewable energy developments, and the research methods 
that may be used in this respect. Using the case study of the 
Búrfell wind farm project, the first large wind farm proposal 
in Iceland, the authors apply a combination of ‘old-school’ 
research methods and techniques which have been used 
only sparsely in the field of renewable energy planning. 
These methods include mental mapping and the semantic 
differential scales. We suggest that these methods (although 
more time-consuming to implement and evaluate) are not only 
an alternative to the more common use of photo-visualizations 
and rating scales, but provide an option for how to better 
capture and understand the subjective perceptions and 
preferences of people, and are thus helpful in the planning and 
decision-making processes for selecting the most appropriate 
locations for future renewable energy developments.
The paper has theoretical-cognitive, methodological and 
applied objectives. The cognitive objectives are identical 
to the more general problems described above and to the 
specific research questions formulated in section 4.2. The 
methodological objective is to enrich landscape research 
methodology in the context of renewable energy planning 
with techniques that have so far been sparsely used. The 
empirical findings can also offer useful insights for the future 
planning and design of wind farms beyond Iceland.
2. Theoretical departures
Nowadays, the energy transition towards renewable 
sources is conceived as a social issue with technical aspects, 
instead of the other way around (Pasqualetti, 2011). The 
social acceptance of renewables is high in general, but 
significant opposition often rises when implementing 
concrete projects. Such a behavioural gap was at first 
explained by (selfish) NIMBYism (Bell et al., 2005), but after 
extensive critique of such an oversimplification it is now often 
looked at through the lens of place attachment, landscape 
character and identity (Devine-Wright and Howes, 2010; 
van Veelen and Haggett, 2016). This perspective considers 
the physical character of the landscape and the emotional 
responses to this, to be a key component of place attachment. 
Thus, as ‘place’, the landscape is not a static, pre-given 
entity, but rather its meanings are contingent, and at times 
controversial, produced through practices of social and 
economic relations (Harvey, 1994; Massey, 2004).
Any adverse change of landscape will impinge on existing 
place identities and place attachments (Vorkinn and 
Riese, 2001; Devine-Wright and Howes, 2010). In this way, 
the change itself is the most controversial aspect and not 
necessarily the resulting landscapes. History provides many 
examples of at first purely technical landscapes being adopted, 
through time, by citizens and now seen as quality places 
and/or tourist attractions, not rarely put under protection 
(Edwards and Llurdés, 1996). Similarly, new renewable 
energy developments can be used for place branding and 
energy tourism development (Frantál and Urbánková, 2014), 
and they may contribute towards the construction of new 
and positive place identities (Walker, 2011).
It has been widely acknowledged that the physical 
parameters of renewable energy projects (such as the 
distance, number and height of wind turbines) alone are 
insufficient to explain opinions on a particular development. 
Rather, the place-based perspective advanced by Devine-
Wright and others (van der Horst 2007; Devine-Wright 
and Howes, 2010; Devine-Wright, 2011; van Veelen and 
Haggett, 2016) has shown the importance of considering 
the socially constructed, symbolic dimensions of place, 
and how new developments are deemed to fit with these. 
The continued expansion of renewable energy into rural 
landscapes therefore requires a re-evaluation of the use 
and form of these landscapes, as well as the meanings and 
attachments embedded in them (Bridge et al., 2013).
It is also important to point out that perception is a 
selective process in which people have a tendency not to 
notice or more quickly forget stimuli that cause visual 
or emotional discomfort or contradict their prior beliefs 
(Bell, 2012). In this sense, S��órsdóttir (2011) found that 
in the minds of tourists, the Icelandic highlands represent 
wilderness and even though human influence there has been 
considerable (including several geothermal and hydro power 
plants, transmission lines and other infrastructures), most of 
the visitors still experience the area as ‘unspoilt wilderness’. 
This indicates that people see what they want to see and they 
create and maintain in their minds an image of landscape 
that may emphasise or dismiss particular landscape features. 
This example of the ‘social construction of the wilderness’ 
in Iceland illustrates how wilderness or wild landscape 
is more a subjective idea than an empirical reality (cf. 
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1 The National Power Company of Iceland (Landsvirkjun) is the country’s largest electricity producer and one of the largest 
producers of renewable energy in Europe.
S��órsdóttir, 2011; S��órsdóttir and Saarinen, 2016). In a 
related study, however, Stefánsson et al. (2017) found that 
transmission lines and wind turbines have a negative effect 
on the perception of landscape, diminishing the feeling of 
wilderness, according to surveyed tourists.
The emergence of different place-related concepts and 
approaches to understand the perceived ‘fit’ of proposed 
or existing technologies in a particular place, has been 
accompanied by a proliferation of research methods. The 
most common way of conducting a visual impact assessment 
employs static photographs, often with a montage of proposed 
projects (Palmer et al., 2017). While photographs are 
generally accepted as a credible representation of landscape 
(Daniel and Meitner, 2001), there are still some unsettled 
fundamental questions, concerning both technical details 
(e.g. which focal length to use, how to set the landscape 
horizon, which format to use) and semantics (Svobodová 
et al., 2014; Palmer et al., 2017; Bevk et al., 2017). Ribe et al. 
(2018) report that the quality of simulation of landscape is 
an important factor in such studies and can have an effect 
on resulting preferences. They also report that research 
concerning the acceptability of wind energy development is 
lacking in rigorous experimental approaches.
Studies surveying visual preferences of landscape 
photographs with and without wind turbines mostly 
reveal a low acceptance of wind turbines in landscapes of 
high scenic quality and higher acceptance in unattractive 
landscapes (Lothian, 2008; Molnárová et al., 2012; Běťáková 
et al., 2015), and that wind turbines receive higher 
acceptance if their number is limited and they are located 
far away from observation points. They do not, however, 
reveal which specific landscape characteristics contribute 
to the perceived scenic value and the compatibility of wind 
turbines with landscape, or what contextual factors affect 
the perceptions and preferences.
Moreover, as photographs are simulations of real 
landscapes which only offer specific visual stimuli, 
the landscape experience evoked is inherently limited. 
Conversely, drawing from in situ experiences of landscape 
(i.e. actually being in the landscape) might produce 
richer information, as showed by some previous studies 
(Scott et al., 2008; Jallouli and Moreau, 2009). The study 
reported here uses a combination of personal visits to the 
site for a proposed wind farm and a subsequent survey of 
participants. The post-visit survey included techniques 
of mental mapping and using the semantic differential 
to discover what are the visual elements of the site and 
characteristics of landscape that are recalled and considered 
to be important in forming the participants’ attitudes to a 
proposed wind energy development in the area.
3. Geographical context of the study
In recent decades the Icelandic economy has diversified from 
its fishing base to expand services (in particular international 
tourism) and energy-intensive industries (Gylfason and 
Wijkman, 2015). Due to its natural conditions, Iceland 
generates almost 100% of its electricity from renewable 
sources, about three-fourths from hydropower and one-fourth 
from geothermal energy (National Energy Authority, 2016). 
The consumption of electricity is extremely high when 
measured per head of population – well over 50 MWh/capita 
in 2014, or more than twice that of Norway, the country that 
is next on the world list (Orkustofnun, 2017). The reason is 
that more than 75% of the relatively cheap electricity is sold 
to large industrial users, mainly three aluminium smelters 
and one ferrosilicon producer, plus a handful of smaller 
factories (Orkustofnun, 2016). This has raised concerns 
about the policy emphasis of successive governments on 
heavy industry, and its possible detrimental impact on 
Iceland’s nature (Benediktsson, 2007; Karlsdóttir, 2013) 
and the fast-growing tourism sector (S��órsdóttir, 2010; 
Stefánsson et al., 2017).
International tourism in Iceland has grown rapidly in recent 
decades, and nature and ‘wilderness’ are considered the main 
attractions (S��órsdóttir and Saarinen, 2016). Specifically, 
the Central Highlands are often regarded as one of the last 
relatively pristine and wild environments left in Europe 
(Ólafsdóttir and Runnström, 2011). Traffic accessibility to the 
highlands has gradually increased since early 1970s, mainly 
following the construction of hydro- and geothermal power 
plants with related infrastructure, which has subsequently 
transformed this wilderness into a recreational area 
(S��órsdóttir, 2010). Recently plans for further exploitation 
of the natural resources have been introduced, which have 
created new conflicts among different stakeholders and 
sectors of the national economy (S��órsdóttir, 2011; 2012). 
The highlands have thus become an arena of competition 
among different ways of seeing, interests, value judgments, 
myths and discourses regarding the potential use of the 
landscape, whether for renewable energy exploitation, eco-
tourism development or strict wilderness conservation.
In response to this changed arena, a project called the 
“Master Plan for Nature Protection and Energy Utilisation” 
has been established by the Icelandic government in order 
to assess and minimise negative environmental, social and 
economic impacts of proposed projects (S��órsdóttir and 
Ólafsson, 2010a). The task of the Master Plan is to compare 
the economic feasibility and environmental impacts of 
energy projects, which should aid in selecting the most 
feasible projects to develop. So far the Master Plan has 
been carried out in three sequential phases, each of which 
has contributed to the development of methodologies 
for assessing the energy sites, and for evaluating their 
qualities and impacts (S��órsdóttir and Ólafsson, 2010b). 
About 100 energy projects have already been evaluated and 
ranked, including the Búrfell wind farm.
One of the core subjects that experts are requested 
to evaluate at any proposed site in the context of the 
Master Plan, is the landscape. The methodologies used for 
evaluating the aesthetic values of landscape, and decisions 
on projects so far made, are subject to critical discussions, 
raising many questions. Waage and Jóhannesdóttir (2017) 
point out for example: “Who should define the aesthetic 
values of landscape?” or “When and how should these values 
be taken into consideration?”
4. Material and methods
4.1 Case study area
The proposal for the Búrfell wind farm was introduced by 
the National Power Company of Iceland1 in 2014. It involves 
the construction of up to 67 wind turbines, each with a 
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maximum height of 150 metres to the tip of the blade. Each 
turbine would have a capacity of 3.0–3.5 MW depending 
on the final turbine selection (Landsvirkjun, 2017). The 
construction area spans up to 40 km2 of lava and sand 
plain and is located to the east of the Þjórsá River, in an 
area where the energy company already operates two wind 
turbines for research purposes (see Figs. 1 and 2). The site 
has extraordinary wind potential with a capacity factor of 
over 38% on average, and the levelised cost of energy is 
estimated as about 0.088 USD/kWh, which classifies Búrfell 
among the lowest-cost sites for wind energy in Europe 
(Ragnarsson et al., 2015).
The proposed project site is located in one of the largest 
energy production areas in Iceland. Currently, there are 
six operational hydropower plants located in the larger 
area, with their related structures such as tailrace canals, 
reservoirs, quarries, roads and transmission lines. The first 
power plant was commissioned in 1969. The area can thus 
be considered as already considerably disturbed by human 
activities. The site is not defined as a protected area and 
is beyond the parameters of ‘wilderness’ as defined in the 
Nature Conservation Act (Ministry for the Environment 
and Natural Resources, 1999).
The site can be regarded as on the periphery of the 
highlands or – from another perspective – as a gateway 
and a stopping point on the way to the highlands, where 
‘true’ wilderness can be experienced. The site is somewhat 
demarcated by a mountain range to the east and west, which 
would reduce the far-reaching visual impact of the wind 
farm. In an opinion survey (Ólafsdóttir et al., 2015), local 
residents were asked about the main characteristics of the 
surrounding landscape. The most common characteristics 
included sand, wilderness and lava; one fifth of respondents 
considered it a beautiful landscape, with a mountain view, a 
vast expanse, with lack of vegetation and much barren land. 
Approximately 10% emphasised that the volcano Hekla is 
the main characteristic of the area (see Fig. 3).
Due to the size of the wind farm, the project was subject 
to an Environmental Impact Assessment (EIA), which was 
completed in 2016. Complete documentation is accessible at 
the company’s website (Landsvirkjun, 2017). The Icelandic 
National Planning Agency (NPA) recently gave its negative 
opinion on the environmental impact assessment of the 
project, arguing it would have a significant impact on the 
landscape and wilderness in the area, as well as on tourism 
and recreation (Skipulagsstofnun, 2016). In the Regional 
Plan for the Central Highlands of Iceland, dating from 1999, 
the proposed construction area was defined as lying within 
a “structure belt”, where major mountain roads and 
structures associated with electricity generation are allowed 
(Landsvirkjun, 2017). This plan has been superseded by the 
National Planning Strategy 2015–2026, however, where the 
preservation of the remaining wilderness in the highlands 
and their characteristic landscapes are emphasised 
(Skipulagsstofnun, 2016).
The proposal was one of those considered in the third 
phase of the Master Plan. Its current status within that 
planning process is ‘on hold’ (Rammaá�tlun, 2017), which 
means that the project has not been definitely rejected, but 
that the company should find a more suitable location or 
scale down the project if it wants to proceed with it. Both 
solutions would require a new EIA process.
Fig. 1: Location of the Búrfell wind farm project in the 
Central Highlands of Iceland
Source: authors´elaboration
Fig. 2: Visualisation of the proposed wind farm. The two experimental wind turbines can be seen in the foreground, 
as well as the Bjarnalón Reservoir and the tailrace canal from the Sultartangi Hydropower Station
Source: Landsvirkjun (2017)
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4.2 Research questions
The specific research questions that have driven this 
empirical study were defined as follows:
1. How is the Icelandic landscape perceived, in general? And, 
specifically, how is the Búrfell landscape perceived? Are 
there significant differences between these perceptions?
2. What visual elements of the Búrfell landscape are 
considered to be important? How are those visual 
elements arranged spatially?
3. How compatible with the Búrfell landscape are wind 
turbines perceived to be?
4. How strongly do landscape perceptions relate to the 
attitude of accepting or rejecting the wind farm project? 
5. What other factors influence public opinions about the 
project?
The results presented in section 5 have been structured 
into sub-sections reflecting these research questions.
4.3 Research methods and procedures
This paper is an output of research carried out during 
the Training School: Questions of Power and Participation: 
Renewable Energy and Landscape in Policy and Planning, 
held in May 2017 in Iceland, within the scope of the COST 
Action RELY (see ‘Acknowledgements’ for more information). 
Altogether 30 people from 17 countries participated in the 
survey. Even though the group consisted of people with 
varied professional backgrounds (geographers, sociologists, 
urban planners, landscape architects and engineers), the 
professional interests of all participants are in some way 
connected with the issues of renewable energy development 
and its impacts on the landscape. In this sense, they cannot be 
considered as ‘normal’ tourists, but rather as ‘expert tourists’ 
within the so-called special interest tourism (Brotherton and 
Himmetoğlu, 1997; Frantál and Urbánková, 2017). The group 
was evenly represented by both genders (fifteen males and 
fifteen females) and different age groups (one third of people 
under the age of 30, one third between 30 and 40 years, 
and one third over 40 years old). About two thirds of the 
participants were first-time visitors to Iceland. The research 
had an exploratory character and included several phases: 
a field trip with observations and note-taking; analysis of 
notes; mental mapping; the construction of relevant semantic 
differential items; a questionnaire survey; and detailed data 
analysis and interpretation.
First, the participants were asked to observe the 
landscape during a one-day field trip that included several 
locations in Southern Iceland and the Highlands. They were 
encouraged to write down their feelings and impressions 
(preferably using adjectives) associated with the Icelandic 
landscape in general, as well as specific impressions 
related to the Búrfell site. The visit to the Búrfell site 
(see Fig. 4) lasted approximately one hour, during which 
the participants studied an information board presenting 
basic data about the project and photo visualisation of the 
wind farm, as well as observing the landscape and the two 
existing turbines first hand. Also the planned project was 
discussed with some local experts. The day after the visit, 
verbal characteristics of landscapes in the form of adjectives 
as recorded by participants were summarised, sorted and 
categorised into groups representing different attitude 
factors, such as evaluation, potency, activity, typicality and 
complexity (cf. Echelberger, 1979). Afterwards, selected 
participants (members of a specific working group at the 
training school, and then the authors of this paper) drew 
mental maps of the Búrfell site as a means of scoping – to 
find the most memorable characteristics and the level of 
agreement between them.
Mental mapping is a valuable tool for understanding how 
humans perceive and reflect their environment. A mental 
map using the well-known sketch map technique, reveals 
an individual’s spatial cognition of a landscape that is the 
reflection of a mental construction of spatial arrangements 
in memory sketched on paper (Uusitalo, 2010). The 
conceptual structure of a mental map reflects the manner 
in which space is represented and apprehended, revealing 
spatial preferences and attractiveness of specific elements 
of the landscape. In some cases, mental mapping has 
been used to engage local residents in the planning 
process of wind farms, as a tool to express personal 
preferences about the location of wind farms based on local 
knowledge (Nováková and Frantál, 2009). Additionally, 
mental maps include non-spatial components reflecting 
attributive values, meanings, attitudes and understandings 
about places which influence individual behaviours 
Fig. 3: The volcano Hekla, partly covered in clouds – one of the landscape dominants in the Búrfell area
Photo: T. Bevk
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(Uusitalo, 2010). Several typologies were made for studying 
the content and the structural quality of the sketch maps. 
The structure of maps, their components, style, content, 
inclusion or exclusion of elements, accuracy (complexity), 
interrelation between the types of visual elements and 
alike, can be analysed in different ways (Appleyard, 1970; 
Whyte, 1977). Lynch (1960), for example, in his research 
on the understanding of urban space, defined five key 
elements in mental maps – nodes, paths, edges, districts 
and landmarks. While this approach focuses on the content 
of the maps, others also analyse the composition, view angle 
and centrality of drawn objects (Ueda et al., 2012).
In our case study, the mental maps were used to 
determine the scope of perceptions. Based on the on-site 
visit to the studied landscape, each of the authors drew their 
own mental map (see Fig. 4). The subsequent analysis of 
maps exposed how similar the perceptions of this landscape 
were. The analysis was based on what was drawn, where 
and how. What is drawn – the content – is more or less self-
explanatory: objects appearing repeatedly in the drawings 
are considered memorable characteristics of the landscape. 
Where something is drawn – the position of an object on the 
paper – indicates its importance. Objects drawn centrally 
or in the foreground of the paper are considered more 
important than those drawn at the edges or peripherally, but 
this might also be the consequence of a chosen viewpoint. 
This is why we also assessed the relative size of drawn 
objects as a proxy of importance, as objects found more 
important tend to be drawn larger. While, by themselves, 
the findings of the mental maps can be used immediately 
to begin drafting the character of a landscape, we mainly 
used them to facilitate the construction of a questionnaire 
in the next phase. Mental mapping and brainstorming of 
adjectives which describe the landscape, supported by a 
literature review (Echelberger, 1979; Kaplan, 1985; Kim 
and Kang, 2009; Natori and Chenoweth, 2008; Zube and 
Pitt, 1981), facilitated the construction of the semantic 
differential items for measuring the perceptions of the 
Búrfell site landscape.
Several authors have argued that people can explain 
their preferences better by using words than by rating or 
ranking visual stimuli (Kaymaz, 2012). In the semantic 
differential technique developed by Osgood et al. (1957), 
respondents use a series of bipolar adjective pairs to judge 
a ‘concept’, which – in our case – can be a landscape (as 
a general concept) or particular landscape scenery (the 
Búrfell wind farm site). Respondents decide whether a 
concept is associated more with adjectives such as beautiful 
or ugly, common or unique, and to what degree. When data 
are then subject to factor analysis, one factor that emerges 
can be considered an index of attitudes or an evaluation of 
the concept. This index can be labelled as the evaluative 
factor or attitude score (Echelberger, 1979). It can then be 
tested whether there is a relation between the assessment 
of specific landscape characteristics and the attitude of 
respondents to a particular use of land, e.g. to exploit or to 
preserve it.
Besides a semantic differential list including 20 pairs 
of adjectives, the constructed questionnaire included two 
questions asking participants to assess the compatibility 
of the proposed wind farm with the landscape, and to state 
their position in terms of approval or non-approval of the 
project. Another (open-ended) question asked people to 
explain in greater detail their attitude to the project by listing 
important arguments for or against it. We also considered 
the personal characteristics of participants, including 
gender, age, profession and country of origin. The data from 
the questionnaires were digitised and analysed using the 
SPSS software (version 21), providing descriptive statistics, 
analysis of variance, principal components analysis and 
correlation analysis.
Finally, it is worth mentioning that we are well aware of 
some methodological limitations of this study, particularly 
concerning the overall levels of perceived compatibility 
and approval of the projects, and the verification of the 
influence of respondents’ socio-demographic characteristics 
on perceptions and attitudes. This limitation is caused by 
the small sample of respondents, which is also relatively 
homogenous with respect to professional background. This 
study was, however, not aimed primarily at the estimation 
of population parameters but rather at exploring specific 
relative factors and the relationships among them, and 
testing specific research methods and techniques, albeit for 
a restricted sample, as noted.
Fig. 4: Participants of the survey with the two operational wind turbines
Photo: T. Bevk
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5. Results
5.1 Associations connected to landscapes of Iceland  
and Búrfell
The most commonly recorded words associated with the 
Icelandic landscape in general, were diverse and contrasting, 
open, wild, beautiful, vast and breath-taking. Other 
frequent adjectives related to the ‘potency’ of the landscape, 
such as powerful, energetic, and dynamic. Some adjectives 
related to specific natural elements which constitute the 
Icelandic landscape (volcanic, rocky and deserted) were also 
mentioned by several people. While open, breath-taking 
and powerful were also oft-mentioned for the Búrfell site, 
there were also some other key site-specific adjectives, 
including disturbed, industrial, bleak, desolate and windy. 
This appears to indicate a difference in perception of the 
Búrfell site compared to Icelandic scenery in general (see 
Tab. 1). Differences in perceptions and the experience 
of a particular place (Búrfell) are also evidenced by the 
completely contradictory associations often mentioned: 
while for several people the Búrfell landscape was noisy, 
dangerous and scary, it impressed others as being rather 
quiet, relaxing and meditative.
5.2 Interpreting mental maps of the Búrfell landscape
The perception of the Búrfell wind farm site as 
anthropogenically changed and disturbed (as interpreted 
from the frequency of recorded adjectives) is also reflected 
in the mental maps (see Fig. 5). The most common 
characteristics of the site as drawn were the human 
interventions (wind turbines, dam, road), but there were also 
two distinct natural features (Hekla volcano, surrounding 
hills) that were drawn by all participants. The flat plain on 
the left of the drawing behind the existing wind turbines was 
mostly left out with no drawn features. This empty space of 
the drawing might suggest this area is lacking features that 
would characterise it, echoing some of the adjectives used in 
associations such as empty and desolate. The idea of building 
wind turbines in this “blank” area appeared several times in 
response to an open question (see Tab. 5).
Fig. 5. Mental maps of the Búrfell site
Source: authors’ elaboration
Tab. 1: The most common perceptions and contrasts of landscapes of Iceland and Búrfell 
Source: authors´survey
Icelandic landscape (in general) Búrfell landscape (specific) Contrasts (general vs. site-specific)
diverse (contrastful) open impulsive–passive 
open disturbed contrasted–homogeneous
wild bleak (desolate) quiet–noisy
beautiful industrial beautiful–ugly
vast windy unspoiled–industrial
breathtaking (mesmerising) breath-taking vulnerable–exploitable
powerful (energetic) powerful (energetic) old–innovative
barren (uncultivated) noisy
lunar (alien, martian) innovative (pioneer)
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The water reservoir appears centrally on all of the 
drawings suggesting this might be the key characteristic 
of this site. As the wind turbines are drawn quite large for 
the scale of the drawings, it is possible to say that observers 
were focusing on them to a large extent. These two findings 
might point towards a landscape character defined by the 
energy infrastructure, but the fact that the drawings were 
made by experts interested in renewable energy might also 
explain why such an infrastructure is emphasised. All of the 
drawings offer a bird’s-eye view of the landscape, suggesting 
a somewhat detached, objectivistic approach to landscape 
assessment (Ueda et al, 2012).
5.3 Perception of landscape compatibility 
and project approval
Two closed questions were included in the survey, 
asking participants to assess (on a 5-point Likert scale) the 
compatibility of the proposed wind farm with the Búrfell 
landscape, and their position in terms of approval or 
non-approval of the project. One half of the respondents 
considered wind turbines incompatible with the landscape, 
while about one-third perceived them as compatible. Also 
almost half of the respondents would rather reject the 
project, while only about one third would approve it (see 
Fig. 6). A strong correlation (Spearman’s rho = 0.69) was 
found between the perceived compatibility of the wind 
farm proposal with the landscape and personal attitude to 
the project.
In fact, there were only two respondents who would rather 
disapprove of the project although they considered wind 
turbines very or rather compatible with the landscape. The 
reason for such a decision is that they considered the project 
redundant in the context of Iceland’s already large energy 
production. On the other hand, there were two people who 
would approve the project even though they considered 
wind turbines incompatible with the landscape. The reason 
for such a decision was their support for renewable energy 
in general and an opinion that although the selected site “is 
not the best, it is even not the worst”. A deeper discussion 
of the arguments for and against the project approval is 
presented in section 5.5.
5.4 Semantic differential analysis
The analysis of data from the semantic differential items 
revealed significant differences in the perception of the 
Búrfell landscape. The biggest consensus among respondents 
was that the local landscape is exposed, open, unfriendly, 
windy and kind of unique. Some people, however, perceived 
the landscape as natural, diverse, colourful and familiar, 
while others perceived it rather as man-made, homogenous, 
monochromatic and alien (see Tab. 2).
Figure 7 visually shows the differences in perceptions 
of the Búrfell landscape between those who consider the 
project to be compatible and those who consider it as 
incompatible with the landscape. People who perceive the 
landscape as more open, homogenous, industrial, alien and 
resilient, also evaluate the wind farm as compatible with 
the landscape. On the other hand, those who perceive the 
landscape as less open, more diverse, pastoral, familiar and 
vulnerable consider the project as incompatible with the 
landscape.
Somewhat paradoxically, people who perceive the 
landscape as slightly more beautiful, wild and unique 
consider the project more likely as compatible with the 
landscape. This difference, however, proved not to be 
statistically significant. The perceptions of beauty and 
Tab. 2: Adjectives related to Búrfell wind farm landscape (Notes: 1Adjectives with slightly higher degree of preference 
are underlined; 2Values of correlation (Somers’ d) for the perception of compatibility as dependent variable are 
significant at * 0.05 level). Source: authors’ survey
Fig. 6: Perceptions of compatibility of wind farm with the landscape and attitudes to project approval
Source: authors’ survey
Adjectives  
with the lowest rate of variance 
(Var < 1.0)
Adjectives  
with the highest rate of variance 
(Var > 1.4)1
Adjectives significantly correlated 
with the perception of compatibility 
(value of correlation)2 
Exposed Young / Old Open (0.37*)
Open Man-made / Natural Resilient (0.29*)
Unfriendly Homogenous / Diverse Homogenous (0.26*)
Windy Monochromatic / Colourful Industrial (0.24*)
Unique Alien / Familiar Alien (0.21*)
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Fig. 7. Differences in perception of the Búrfell wind 
farm landscape between those who consider the project 
to be compatible and those considering the project 
incompatible with the site. Note: Levels of significance 
(p) for adjectives that significantly correlate with the 
perception of compatibility.
Source: authors’ survey
Tab. 3: The extracted components of landscape characteristics
Notes: Principal Component Analysis, rotation method Oblimin with Kaiser Normalization. Factor loadings lower 
than 0.3 were excluded. Correlation that is significant at the 0.05 level is indicated with a star (*)
Source: authors’ survey and calculations
Adjectives
Component
Evaluation Human impact Potency Exposure
homogenous / diverse 0.83
monochromatic / colourful 0.82
boring / spectacular 0.77
ugly / beautiful 0.49 0.36
man-made / natural − 0.91
old / young 0.38 0.73
tame / wild − 0.67
industrial / pastoral − 0.61
windy / calm − 0.83
exposed / sheltered − 0.71
unfriendly / friendly 0.35 − 0.68
dirty / clean − 0.59
closed / open   0.35 0.73
quiet / noisy 0.63
common / unique 0.40 − 0.45
% of Variance explained 35.1 15.2 10.9 7.4
correlation with landscape compatibility n.s. n.s. n.s. 0.47*
correlation with project approval n.s. n.s. n.s. 0.41*
wilderness (as the most typical characteristics of Icelandic 
landscape in general, as emphasised in the literature) 
proved to be strongly correlated (r = 0.56). Besides that, 
both the perception of beauty and wilderness significantly 
correlate with the characteristics of natural, spectacular, 
pastoral and unique.
In order to explore the structure of relations among 
specific characteristics of landscape and to find out if they can 
be divided into groups representing more generic ‘factors’, 
we applied principal component analysis (PCA). Five items 
(peripheral/central, passive/active, rough/smooth, familiar/
alien, vulnerable/resilient), which correlated weakly (< 0.3) 
with others, were excluded from the PCA. The results of 
analysis are presented in Table 3. The presented grouping 
of items was generated using the Oblimin rotation solution 
with the measures of the Kaiser-Meyer-Olkin test of 
sampling adequacy (KMO = 0.71) and Barlett’s test of 
sphericity (p < 0.001) confirming appropriateness of the 
selected variables for the factor analysis. The total variance 
explained by four extracted components is nearly 70%.
The first component, which can be considered an 
evaluative factor explains 35% of the total variance. The 
second component, including characteristics expressing the 
impact of human activities on the landscape, explains 15% 
of the total variance. The third component (called potency) 
explains nearly 11% of total variance and the fourth 
component (which we called exposure) explains about 7% 
of total variance. Only the fourth component (including the 
adjectives of open, noisy and common), however, proved to 
be significantly correlated with the perceptions of landscape 
compatibility and project approval.
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5.5 Factors affecting landscape perceptions and attitudes
Relationships between perceptions and attitudes and 
socio-demographic characteristics were also tested. Our 
results suggest that males were more likely to perceive 
the proposed wind farm as compatible with the landscape 
than females (47% versus 20%). The reported difference in 
the level of approval between genders (the project would be 
approved by 40% of males but only by 33% of females) proved 
not to be statistically significant, however (see Tab. 4). Older 
people (over 30 and especially over 40 years old) are slightly 
more tolerant to the project than younger persons (up 
to 30 years). But these differences are also not statistically 
significant. Any links between personal attitudes and 
professional background of people were also not found. There 
is however a significant correlation (even in such a small 
sample of respondents) between the subjective perception 
of landscape compatibility and approval of the project and 
a respondent’s country of origin. People from more densely-
populated countries and countries with an already developed 
wind energy industry (e.g. Netherlands, Germany, UK) are 
much more tolerant of the project.
Nevertheless, the subjective perception of landscape and 
its compatibility with wind turbines is the dominant factor 
shaping personal attitude to project approval. This is finally 
supported also by the analysis of information from the 
open-ended question asking people to explain their stated 
attitude to the project by summarising key pros and cons of 
the project. The key arguments of advocates and opponents 
of the project are summarised according to their relative 
frequency in Table 5. The aspects of potential visual impact 
of the wind farm on the local landscape and the need for 
the production of more energy emerged as the main points 
of contention.
6. Discussion and conclusions
In general, our research has confirmed that wind turbines 
are a controversial element which some people perceive 
primarily negatively, while others quite positively, whether 
the landscape is in the Icelandic highlands, part of the rural 
countryside in Central Europe (Frantál and Kunc, 2011) or 
on the North Sea coast (Gee, 2010). Landscape perception and 
experience is a highly subjective and relative phenomenon, 
influenced by the perceiver’s motivations, values and 
cultural background and their situation in life, as well as 
the time spent in a place and level of place attachment (i.e. 
differences in the perceptions by tourists and locals).
Our survey found that half the respondents considered 
wind turbines incompatible with the landscape, while about 
one third perceived them compatible. Also almost half of the 
people would rather reject the project, while more than a 
third would approve it. Similar contrasting perceptions and 
attitudes were reported from a questionnaire survey using 
photo-visualisations of the proposed wind farm, conducted 
in 2014 and with a sample of some 1,351 tourists in Iceland 
(Björnsson et al., 2015). While approximately 40% of 
tourists had generally positive attitudes to wind turbines in 
the Icelandic nature, 33% had a negative attitude to them, 
and nearly one fifth reported tending to avoid travelling 
in areas with wind turbines. Concerning specifically the 
Búrfell wind farm, about 35% had a positive attitude to 
Predictors
Value of correlation with
Perceived compatibility Project approval
Gender 0.36* n.s.
Age n.s. n.s.
Profession n.s. n.s.
Country of origin: Population density 0.38* 0.32*
Country of origin: Wind energy capacity per km2 0.40* 0.38*
For approval For rejection
– no special scenic landscape (similar vast plains with  volcanic 
rocks elsewhere), there will be plenty of opportunities to view 
Hekla volcano from other places 
– the views to the mountains in the east and south will be spoiled 
(particularly the view on Hekla volcano), negative impact on 
tourist experiences
– landscape already disturbed by human activities (energy 
production), existing infrastructure (roads, transmission lines)
– landscape is already changed but still the large wind turbines 
will disturb and change the existing landscape dramatically
– extraordinary wind potential, energy economically feasible without 
subsidies (we need to use cheap wind energy where available)
– no need for more energy production in Iceland (we shouldn’t 
produce more energy just because we can)
– empty, deserted, uninhabited land (far from settlements) with 
low biodiversity 
– too big and concentrated project (better more single wind 
turbines in lowland farming areas)
– wind farm actually does not look bad (wind turbines are 
beautiful themselves)
– better to construct the wind farm on the other side of the road
Tab. 4: Factors affecting the perception of landscape compatibility and attitudes to the project. Note: Values of 
correlation (Somers’ d for ordinal variables and Pearson’s r for numeric variables) are significant at the *0.05 level
Source: authors' survey and calculations
Tab. 5: Competing arguments related to Búrfell wind farm
Source: authors' survey
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the project while about 40% had a negative attitude (25% 
were neutral) (Björnsson et al., 2015). Conversely, the study 
of Stefánsson et al. (2017) reveals that wind turbines are 
considered inappropriate for some more naturally preserved 
areas in the eyes of tourists.
Our survey data showed a strong correlation between the 
perceived project’s compatibility with the landscape and 
attitudes towards the project (section 5.3). This could indicate 
that a project’s perceived ‘fit’ in the landscape plays a key role 
in determining attitudes towards it. This may be explained 
by the types of participants in this study, but it also indirectly 
supports previous research which has found that people who 
have spent less time in a place may be more likely to evaluate 
proposed developments based on their impact on the physical 
landscape (as well as individuals’ emotional attachments to 
this landscape) than on the proposed development’s impact 
on the local populations (Hidalgo and Hernandez, 2001). 
Both the mental mapping exercise and the survey data 
show that the presence of human-made structures in a 
landscape are important in shaping public perceptions of 
the landscape and attitudes to its future use. Individual 
perceptions of the Búrfell site are, however, rather 
contradictory: bleak, industrial and scary, but also breath-
taking (and for some, even meditative). Nevertheless, 
our results show that the main values of the Highlands 
landscape as pointed out by the National Planning Agency 
in their decision about the project (i.e. wilderness, unspoiled 
nature, beauty), are not the ones generally perceived by 
our survey participants at the site. The bone of contention 
seems to be rather the question of how much the landscape 
is already disturbed and how the proposed project may 
further damage the already-disturbed landscape.
Respondents who perceived the landscape as more open, 
homogenous, alien, industrial and resilient, also evaluate 
the wind farm as compatible with the landscape. Of further 
interest is that those who perceive this particular landscape 
as slightly more beautiful, wild and unique, consider the 
project more likely to be compatible with the landscape. This 
finding can indicate that the use of wind energy is not in 
strict contrast with the perceived beauty, wilderness and 
uniqueness of the landscape. This perception can be well 
illustrated by one respondent’s statement:
“I do perceive such wide and wild landscapes (Búrfell), 
dominated by morphology, as absolute and atemporal 
landscapes, where the dimensions and the horizons seem 
to visualise the perpetual movement of the Universe and 
suggest the renewability of the natural phenomena such as 
wind (…) In my vision this complex of factors perfectly suits 
the proposed wind farm”.
Similarly, Vorel (2009) suggested that wind turbines can 
be perceived as compatible with some kinds of landscapes 
(e.g. segments of visually open cultural landscape, working 
agricultural landscapes, or post-industrial landscapes) and 
they can even contribute positive aesthetic values, like a ‘hi-
tech’ product. Such statements call for a search of landscape 
settings that might have some sort of ‘natural’ fit with wind 
turbines, and may therefore not only be less disturbed by 
them compared to other types of landscape but may even 
benefit from such installations. In this regard, we might also 
ask if a new type of landscape is emerging with the spread of 
renewables – a landscape of renewable energy?
The physical landscape and emotional responses to it 
are not, however, the only factors that influence attitudes 
to renewable energy developments. Those advocating 
a place attachment perspective have emphasised that 
the social dimensions of place, i.e. current and historical 
social or cultural attachment to an area, also play a role 
in shaping opinions of new developments (Raymond 
et al., 2010; Lin and Lockwood, 2014). As this particular 
landscape at Búrfell is generally not seen as incredibly 
beautiful, where nothing should be built, but neither as 
a completely worthless place, a key piece of information 
seems to be missing – just how important is this wind farm 
project for Iceland’s energy provision and/or for the local 
area? As other research has shown (Stefánsson et al., 2017; 
Llewellyn et al., 2017; van Veelen and Haggett, 2016), local 
perceptions of renewable energy projects are at least in 
part based on the ways in which such developments are 
expected to benefit the local area and for what purposes 
the produced energy will be used. Without this knowledge 
it is difficult if not impossible to establish a value system 
within which the benefits could be compared to damages 
done to the landscape.
Finally, our survey also found that people from more 
densely populated countries and countries with an already-
developed wind energy industry are much more tolerant to 
wind turbines in the landscape. This seems to be in contrast 
to the study by Bishop and Miller (2007), who found that 
those who lived in areas where turbines had been approved 
were more negative than those whose localities were still 
untouched by the wind energy industry, but in line with 
the findings of Stefánsson et al. (2017) that tourists from 
Germany, Switzerland and the UK are more tolerant of 
energy infrastructures than those from Nordic countries.
From the methodological perspective, our research shows 
that visits to the actual landscape, with the involvement 
of all sensory organs, can reveal more information than 
using ‘laboratory’ methods and static photographs (photo-
visualisations). Ribe et al. (2018) have argued that field 
studies might not be able to provide useful findings about 
wind energy project perceptions, calling for more rigid 
and controlled laboratory experiments. While this may be 
true when searching for universally applicable principles, 
no development project is carried out in vitro, and each 
affects a certain landscape and certain people. We would 
therefore like to add that on-site studies, such as the one 
reported here, are and should be an indispensable factor in 
the toolbox for wind power development, especially when it 
comes to evaluating specific locations.
The experience of ‘blowing wind energy’ at the site, as well 
as the perception of the landscape as wide-open, noisy and 
exposed, were considered by many people to be important 
aspects of the landscape when they made up their minds 
about the project. It is necessary to admit that perceptions 
of actual landscapes can be significantly influenced, for 
example, by varying weather conditions, the context of the 
study and researchers’ biases, to name a few factors. In this 
sense, it is desirable to compare the perceptions of one-day 
visitors with those of locals who have long-term experiences 
with the landscape. The use of mental mapping helped 
to reveal which parts of the landscape are recalled and 
considered important and valuable, and which are perceived 
as marginal or empty. It brings up the idea of using mental 
maps as a tool in planning: perhaps the method could be 
used to identify ‘empty spaces’ in the landscape and direct 
developments there.
The combination of qualitative and quantitative research 
methods described in this article has proved fruitful 
in terms of both constructing the survey instrument 
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and interpreting the results. We therefore urge and 
suggest further examination of how such qualitative 
and quantitative methods can be used jointly to yield 
informative findings on planning renewable energy projects 
in the landscape.
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